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ABSTRACT 

The CAT imaging telescope on the site on the former solar plant Themis has been observing 
7-rays from Mrk501 above 220 GeV in March and April 1997. This source is shown to be highly 
variable and the light curve is presented. The detected 7-ray rate for the most intense flare is 
£j , in excess of 10 per minute. 

INTRODUCTION 

The CAT imaging telescope was recently built on the site of the former solar plant "Themis" 
^ ■ (French Pyrenees). The detector has a trigger threshold for 7-rays of ~220 GeV near the 
zenith, with excellent source-location and energy-resolution capabilities. The detector has been 
operational since October, 1996. The active galactic nucleus (AGN) Markarian 501 was the 
second extragalactic source detected in the VHE domain , by the Whipple group (Quinn et al., 
1996) with a flux level of a tenth that of the Crab. In 1996 observations, some flaring activity 
was noted (Weekes, 1997). 

OBSERVATIONS 

The CAT imaging Cherenkov telescope has observed Mrk 501 in March and April of 1997. The 
total observing time on-source is 50 h, with 18 h of data off-source, i.e. on a control region of 
the sky following the same trajectory as the source. Data were taken under clear-sky, moonless 
conditions. At the latitude of the Themis site, Mrk501 passes close to the zenith, thus providing 
a low threshold for atmospheric Cherenkov detection. 

DATA-ANALYSIS 

The data were analysed using both the standard moment-based analysis and the model-based 



tage of the fine resolution of the CAT imaging camera. The latter method has the advantage 
of providing the point of origin on the sky (in two dimensions) of each individual 7-ray, and 
gives an estimate of the 7 energy. 

RESULTS 

For the two months of observation, a strong signal was seen from Markarian 501. For the 
moment-based analysis, Figure 1 shows the distribution of the orientation angle (a) for those 
events which pass the shape cuts, for all of the on-source observations at a zenith angle less than 
30°. It can be seen that there is a strong signal at small a values, as expected for a point source, 
and that the control region shows no excess. The model-based maximum likelihood method 
also shows a strong signal, as shown in Figure 2; in this case a is defined as the angle at the 
image centre between the source position and the estimated point of origin of the 7-ray. In 
Figure 3, the 2-dimensional binned distribution of the estimated 7-ray origins for the on-source 
data minus the off-source data is plotted. The position of maximum emission is clearly seen to 
be at the position of Markarian 501. Given that this source is known to have flaring episodes, 
the night-to-night variation in the event rate was investigated, using a moment-based analysis. 
The cuts efficiency for gamma rays is of the order of 40%. Figure 4 shows the resulting nightly 
7-ray rate, for events passing all cuts. The source is seen to exhibit rapid variations of an order 
of magnitude , in contrast to the Crab Nebula which was seen to be steady from October 1996 
to January 1997. At the same site in April 1997, the Themistocle array (Djannati-Atai et al., 
1995) has simultaneously observed flaring activity from Mrk 501 above about 1.5 TeV; we are 
currently analysing a sample of common events. 

CONCLUSIONS 

In spring of this year, Markarian 501 has exhibited intense and highly-variable flaring activity, 
becoming at times the brightest known source in the VHE 7-ray sky. We are now investigating 
the spectral shape of Markarian 501. 
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Fig. 1: The a-plot of Mrk501 using the moment-based analysis. The bin width is 3° and the 
zenith angle for this data set is less than 3CP. 
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Fig. 2: The a-plot of Mrk501 using the model-based analysis of LeBohec (1996). The bin width 
is 3° and the zenith angle for this data set is less than 30° . 




Fig. 3: The ON-OFF plot of Mrk501 in RA,DEC coordinates as obtained with the method of 
LeBohec (1996). The bin size is 0.1x0.1 deg 2 . 




Fig. 4-' The j-ray rate from Mrk501 on a night to night basis after shape and orientation cuts. 
The horizontal line shows the average Crab rate. 



